Ubiquitin is present on the cytokeratin intermediate filaments and Mallory bodies of hepatocytes.
To investigate the relationship of cytokeratin intermediate filaments (IFs) and Mallory bodies (MBs) to the regulatory protein ubiquitin, the griseofulvin-fed mouse was examined by double-label immunocytochemistry. In controls, immunofluorescence of hepatocytes showed that an antiserum specific to ubiquitin stained the cell border and the cytoplasm as well as the nuclear rim. In griseofulvin-fed liver cells, the MBs induced by this treatment were stained in an identical pattern by the antiserum to ubiquitin and a monoclonal antibody specific to cytokeratin (TROMA 1). Upon examination of the immunoreaction at the ultrastructural level, the ubiquitin antiserum decorated the cytokeratin filaments as well as MB filaments. Particularly striking was the coincidence of localization of TROMA 1 and ubiquitin epitopes, many IF surrounding MBs being either intensely decorated or alternatively nonimmunoreactive. These results suggest that normal cytokeratin IFs are lightly ubiquitinated, whereas MBs are heavily ubiquitinated. Immunoblot analysis of extracted cytoskeletal proteins separated by gel electrophoresis showed that extensive ubiquitination of peptides was present in the livers of the griseofulvin-fed mice. Further, the lack of ubiquitin and TROMA 1 epitopes in some liver IF suggest that loss of the TROMA 1 epitope may lead to concomitant loss of the ability to bind ubiquitin. Although the role ubiquitin plays in Mallory body formation remains to be elucidated, we suggest that its significance here may be related to its normal association with cytokeratin.